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(54) SPHYGMOMANOMETER 

(57) Abstract 

PURPOSE: To provide a sphygmomanometer which is 
easy to use and is capable of easily matching a cuff to 
the height position of the heart 

CONSTrrUTlON: This sphygmomanometer has the cuff 
1 to be mounted at the required part Y of the human 
body to compresses this part to hinder ttie biood and a 
height adjusting means 2 adjustable to the height 
position oithe heart X of tine human body and. is used to 
measure a blood-pressure value by tine pressure in the 
cuff 1 . This height adjusting means . 2 consists of a 
reference member 3 fixed at its end to the cuff 1 and an 
indicating member 5 freely rotatably disposed at this 
reference member 3 in such a manner as to face one 
direction at all times. The reference member 3 is so 
constituted that this Indicating member 5 is aligned to tiie 
prescribed position of the reference member 3 when tiie 
reference member 3 inclines at a prescribed angle from a 
horizontal direction. 
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ft^A^ Titj <» of -iTivention 
Sphygmomanometer 
f»^7^ Ahafcract 

p^l -rpose : Provision of a sphygmomanometer, which can be 
easily used and where the cuff can be easily adjusted 
to the height position of the heart. 

Pr^pcii-iMition: In a sphygmomanometer, where a cuff 1 to 
be attached at the necessary part Y of the human body 
for compressing and hindering the blood, and a height 
adjusting means 2 to adjust the cuff 1 with the height 
position of the heart X of the human body are provided 
and the blood pressure value is measured by means of 
the pressure in the cuff 1, the heigth adjusting means 
2 consists of a reference member 3, the. end of which »is 
fixed to the cuff 1, and an indicating member 5 provi- 
ded freely rotatable at the reference member 3, so that 
it always faces one direction, and the indicating 
member 5 corresponds with a certain position of the 
reference member 3 when the reference member 3 has a 
certain inclination with regard to the horizontal 
direction. 



I 



Claims 



A sphygmomanometer, where 

a cuff to be fixed at the necessary part of a hu- 
man body like a wrist or a finger for compressing 
and hindering the blood, and 

a height adjusting means to adjust the cuff with 
the height position of the heart of the human body 
are provided and 

the highest blood pressure value and the lowest 
blood pressure value is measured by means of the 
pressure in the cuff, whereby 

the height adjusting means consists of a reference 
member, the end of which is fixed to the cuff, and 
an indicating member provided freely rotatable at 
the reference member, so that it always faces one 
direction, and the indicating member corresponds 
with a certain position of the reference member 
when the reference member has a certain inclina- 
tion with regard to the horizontal direction. 

A sphygmomanometer according to claim 1, where 
a photosensor means having a light generating part 
and a light receiving part is provided at a cer- 
tain position of the reference member, 
a light passage part, where the light from the 
light generating part can pass, and a cutoff part 
cutting off the light from the light generating 
part are provided at the indicating member, and 
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the light from the light generating part passes 
the light passage part when the reference member 
has a certain inclination with regard to the hori- 
zontal direction, while the light from the light 
generating part is cut off by the cutoff part at 
all other times, 

3. A sphygmomanometer according to claim 2, whereby 
the reference member consists of a fixed part 
being fixed to the cuff and a reference part pro- 
vided with the photosensor means and an indication 
part, the angle of said reference part can be re- 
gulated with regard to the fixed part. 

4 , A sphygmomanometer according to claim 2 or 3 , 
whereby the photosensor means or the indication 
part is provided movably at the reference part, so 
that the relative position of the photosensor 
means and the indication part becomes adjustable. 



Detailed explanation of the invention 



(0001) 

Tindnstrial field of the invention 

The present invention relates to a sphygmomanometer 
having a means for adjusting the cuff to the height of 
the heart at the time of the blood pressure measure- 
ment . 

(0002) 

.qta1-f> of the art 

When the blood pressure is measured by means of a 
sphygmomanometer having a cuff which is attached to the 
wrist or the finger, it is necessary to perform the 
measurement with the cuff having approximately the same 
height as the heart to avoid the occurrence of a dis- 
crepancy between the measured value and the actual 
value. Therefore, when the blood pressure is measured, 
a measuring cushion is used and the cuff is visually 
adjusted to the height position of the heart, like it 
is shown in figure 10. 

(0003) But in case of the method using a cushion there 
is the risk that no correct measured value can be ob- 
tained, because, for example, the cushion might not 
have a shape or size being suited for the user or the 
arm might not be attached to the cushion correctly. In 
case of the method of a visual adjusting of the height 
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position there is further the risk that variations of 
the measured value occur with each measurement . 

(0004) For the solution of this problem there is the 
device disclosed in the laid-open publication (1993) 5- 
200003. Here., the cuff having a light generating part 
(or a light receiving part) is attached to the wrist 
and a height adjusting part having a light receiving 
part (or a light generating part) is attached in the 
vicinity of the heart of the human body. When the cuff 
has reached approximately the same height as the height 
of the heart, the light from the light generating part 
is received by the light receiving part, which is re- 
ported by an information means like a buzzer or the 
like . 

(0005) 

Problem to be solved by the i nvention 

In case of the device disclosed in the laid-open publi- 
cation (1993) 5-200003, a measured value with good pre- 
cision can be obtained in comparision with the former 
devices, but it is necessary to attach the height ad- 
justment part in the vicinity of the heart of the human 
body and the attachment of this height adjustment part 
is troublesome. 

(0006) The present invention has been made with regard 
to this problem. The purpose of the present invention 
is the provision of a sphygmomanometer, which can be 
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easily used and where the cuff can be easily adjusted 
to the height position of the heart. 

(0007) 

iv[^ana fo r the solution of the Problem 

For the solution of this problem, the sphygmomanometer 
according to claim 1,- where a cuff to be fixed at the 
necessary part of a human body like a wrist or a finger 
for cpmpression and hindering the blood, and a height 
adjusting means to adjust the cuff with the height 
position of the heart of the human body are provided 
and the highest blood pressure value and the lowest 
blood pressure value is measured by means of the pres- 
sure in the cuff, has a constitution, where the height 
adjusting means consists of a reference member, the end 
of which is fixed to the cuff, and an indicating member 
provided freely rotatable at the reference member, so 
that it always faces one direction, and the indicating 
member corresponds with a certain position of the refe- 
rence member when the reference member has a certain 
inclination with regard to the horizontal direction. 

(0008) The sphygmomanometer according to claim 2 has a 
constitution where in a sphygmomanometer of claim 1 a 
photosensor means having a light generating part and a 
light receiving part is provided at a certain position 
of the reference member, a light passage part, where 
the light from the light generating part can pass, and 
a cutoff part cutting off the light from the light 
generating part are provided at the indicating member. 



and the light from the light generating part passes the 
light passage part when the reference member has a cer- 
tain inclination with regard to the horizontal direc- 
tion, while the light from the light generating part is 
cut off by the cutoff part at all other times. 

(0009) The sphygmomanometer according to claim 3 has a 
constitution where the reference member of the sphygmo- 
manometer of claim 2 consists of a fixed part being 
fixed, to the cuff and a reference part provided with 
the photosensor means and an indication part, the angle 
of said reference part can be regulated with regard to 
the fixed part , 

(0010) The sphygmomanometer according to claim 4 has a 
constitution where the photosensor means or the indica- 
tion part of the sphygmomanometer of claim 2 or 3 is 
provided movably at the reference part, so that the 
relative position of the photosensor means and the 
indication part becomes adjustable. 

(0011) 

Effects 

As, according to the constitution of claim 1, the cuff 
has reached approximately the same height as the height 
of the heart when the reference member has a certain 
inclination with regard to the horizontal direction, 
the cuff can reach approximately the same height as the 
height of the heart by attaching the cuff at the neces- 
sary part of the human body like the wrist or the fin- 
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ger and inclining the necessary part until the indica- 
ting member corresponds with a certain position of the 
reference member. 

(0012) It is possible, according to the constitution of 
claim 2, to judge that the reference member has reached 
a certain inclination with regard to the horizontal 
direction by means of the reception or non-reception of 
the light from the light generating part by the light 
receiving part . 

(0013) As the reference part can be regulated angularly 
with regard to the fixed part according to claim 3, it 
is possible to regulate the angle of the fixed part 
according to the attachment condition (position, direc- 
tion, orientation etc.) of the cuff. 

(0014) As the relative position of the photosensor 
means and the indication part becomes adjustable accor- 
ding to claim 4, it is possible to regulate the rela- 
tive position of the photosensor means and the indica- 
tion part according to the attachment condition (posi- 
tion, direction, orientation etc.) of the cuff. 

(0015) 

F^mbodiments 



The first embodiment of the present invention is 
explained on basis of figures 1 to 7. 
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(0016) This sphygmomanometer is provided with a cuff i 
and a height adjusting means 2 to adjust the cuff i 
with the height position of the heart X of the human 
body. The highest blood pressure value and the lowest 
blood pressure value are measured by means of the 
pressure in the cuff i. The cuff i is attached by 
wrapping it to the necessary part Y of the human body 
like the wrist or the finger and the blood of the ne- 
cessary part Y is compressed and hindered by pressing 
air into the inside of the cuff i. The height adjusting 
means 2 consists of a reference member 3, a photosensor 
means 4 and an indicating member 5. 

(0017) The reference member 3 has the shape of a large 
approximate rectangle, and its end face is fixed to the 
cuff 1 so that the angle between this end face and the 
outer face of the cuff i becomes constant, this means,' 
that the end face of the reference member 3 becomes 
approximately parallel with regard to the horizontal 
direction, when the cuff i is attached to the necessary 
part Y and has reached approximately the same height as 
the height of the heart X. 

(0018) The photosensor means 4 is provided at one edge 
face of the reference member 3 and is formed in a way 
that it has faces mutually opposing a casing. A light 
generating part 6 is provided at one of these opposing 
faces while a light receiving part 7 is provided at the 
other face opposite to the light generating -part 6 
When the light from the light generating part 6 is 
received by the light receiving part 7, the photosensor 
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means 4 gives out an output to a lighting part 8 provi- 
ded at the other edge face of the reference member 3 
and this lighting part 8 lights up. 

(0019) The indicating means 5 consists of a pair of 
support parts 9, 9 being located approximately rectan- 
gular on one edge face of the reference member 3 in a 
way so that the photosensor means 4 is interposed, and 
a rotation element 11 having approximately the shape of 
a large disk, a part of which is located between the 
light generating part 6 and the light receiving part 7, 
and being able to rotate freely at the ends of the sup- 
port parts 9, 9 by means of an axis 10. The rotation 
element 11 is provided with a light passage part lla 
cut out U-shaped from a part of the circumference to- 
wards the inside. The section of the rotation element 
11 except this light passage part lla designs a cutoff 
part lib. At a position being point -symmetrically to 
the light passage part lla, the rotation element 11 is 
provided with a weight 12, so that the light passage 
part lla is always directed upwards vertically. 

(0020) Next, the method for the adjustment of the cuff 
1 to the height position of the heart X is explained. 
First, as it is shown in figure 3, the cuff is attached 
at the necessary part Y and the end face of the rota- 
tion element 11 becomes approximately parallel to the 
vertical direction, when the necessary part Y is then 
inclined until the lighting part 8 lights up,, the cuff 
1 has reached approximately the same height as the 
height position of the heart X. This means, the ligh- 
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ting part 8 does not light up, when the cuff i has not 
reached approximately the same height as the height 
position of the heart X, because, as it is shown in 
figure 4, the light from the light generating part 6 is 
cut off by the cutoff part lib and does not reach the 
light receiving part 7, while the lighting part 8 
lights up, when the cuff i has reached approximately 
the same height as the height position of the heart X, 
because, as it is shown in figure 7, the light from the 
light, generation part 6 passes the light passage part 
lla and reaches the light receiving part 7. 



(0021) As therefore in the present embodiment the cuff 
1 reaches approximately the same height as the height 
position of the heart X by inclining the necessary part 
Y, on which the cuff i is attached, until the lighting 
part 8 lights up, the cuff i can easily be adjusted to 
approximately the same height as the height position of 
the heart X and a blood pressure measurement with good 
precision can be performed. 

(0022) The present embodiment has a constitution, in 
which the judgement, whether the cuff i has reached 
approximately the same height as the height position of 
the heart X or not, is performed by the reception or 
non-reception of the light from the light generating 
part 6 by the light receiving part 7, but a constitu- 
tion, where no photosensor means 4 is used but- a scale 
is provided at the reference member 3 and a needle is 
provided instead of the light passage part lla at the 
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rotation element 11, and the judgment, if the cuff 1 
has reached approximately the same height as the height 
of the heart X or not, is performed by the concurrence 
of the scale and the needle, is also possible. 

(0023) In the present embodiment, the light passage 
part lla is set up to always being directed vertically 
upwards, but a constitution, where the light passage 
part lla is always directed into another direction than 
vertically upwards is also possible. 

(0024) The second embodiment of the present invention 
is explained on basis of figure 8. Parts having siib- 
stantially the same function as in the above first 
embodiment have been given the same reference numerals 
and will not be explained. 

(0025) The reference member 3 of this embodiment con- 
sists of a fixed part 21 fixed to the cuff l and a re- 
ference part 23, the angle of which can be regulated 
with regard to the fixed part 21 by means of an angle 
regulation knob 22. The rotation center of the fixed 
part 21 and the reference part 23 is located approxima- 
tely parallel to the axis line of the axis 10. The pho- 
tosensor means 4 and the indicating means 5 are provi- 
ded at one edge face of the reference part 23, while 
the lighting part 8 is provided on the other edge face 
of the reference part 23 . 

(0026) As therefore the angle of the reference part 23 
can be regulated in the present embodiment with regard 
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to the fixed part 21 by means of the angle regulation 
knob 22, the reference part 23 can be regulated angu- 
larly according to the attachment condition of the cuff 
1 to the necessary part Y and furthermore the cuff 1 
can be adjusted with good precision to approximately 
the same height as the height of the heart X. 

(0027) In the present embodiment the rotation center of 
the fixed part 21 and the reference part 23 is approxi- 
mately parallel to the axis line of the axis 10, but a 
constitution, where the rotation center does not become 
approximately parallel to the axis line of the axis 10 
is also possible, 

(0028) The third embodiment of the present invention is 
explained on basis of figure 9. Parts having substanti- 
ally the same function as in the above first and second 
embodiments have been given the same reference numerals 
and will not be explained . 

(0029) The photosensor means 4 of the present embodi- 
ment is provided at the reference member 3 in a form, 
that it becomes freely movable when a part of the 
rotation element 11 is located between the light gene- 
rating part 6 and the light receiving part 7. 

(003 0) As therefore the relative position of the photo- 
sensor means 4 and the indicating member 5 becomes ad- 
justable in the present embodiment, the relative posi- 
tion of the photosensor means 4 and the indicating 
member 5 can be regulated according to the attachment 
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condition of the cuff 1 to the necessary part Y and the 
cuff 1 can be adjusted with good precision to approxi- 
mately the same height as the height of the heart X. 

(0031) In the present embodiment the photosensor means 
4 is provided freely movable at the reference member 3, 
so that the relative position of this photosensor means 
4 and the indicating member 5 becomes adjustable, but 
it is also possible to provide the indicating member 5 
at the reference member 3 so that the relative position 
of this indicating member 5 and the photosensor means 4 
becomes adjustable. 

(0032) 

Results; of the invg^ntinn 

As, in case of the sphygmomanometer of claim 1, the- 
cuff can reach approximately the same height as the 
height position of the heart by a certain inclination 
with regard to the horizontal direction, the cuff 
reaches approximately the same height as the height 
position of . the- heart when the cuff is attached at the 
necessary part of the human body like the wrist or the 
finger and the necessary part is inclined until the 
indicating member corresponds with a certain position 
of the reference member, and therefore the sphygmomano- 
meter can easily be used and a blood pressue measure- 
ment with good precision can be performed. 

(0033) As additionally to the result of claim 1 it can 
be judged, in case of the sphygmomanometer of claim 2, 
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that the reference member has a certain inclination 
with regard to the horizontal direction by means of the 
reception or non-reception of the light from the light 
generating part by the light receiving part, the cuff 
can be adjusted ^ven more precisely to approximately 
the same height as the height of the heart. 

(0034) As additionally to the result of claim 2 the 
reference part can be regulated angularly with regard 
to the fixed part in case of the sphygmomanometer of 
claim 3, the reference part can be regulated angularly 
according to the attachment condition (position, direc- 
tion, orientation etc.) of the cuff, and the cuff can 
be adjusted even more precisely to approximately the 
same height as the height of the heart. 

(0035) As additionally to the results of claims 2 and 3 
the relative position of the photosensor means and the 
indicating member becomes adjustable in case of the 
sphygmomanometer of claim 4, the relative position of 
the photosensor means and the indicating member can be 
regulated according to the attachment condition (posi- 
tion, direction, orientation etc.) of the cuff, and the 
cuff can be adjusted even more precisely to approxima- 
tely the same height as the height of the heart. 

Simple explanation of the figr^r ffff 



Figure 1 is a side view of the first embodiment of the 
present invention. 
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Figure 2 is a view of the bottom side of the height 
adjusting means. 

Figure 3 is an explanation showing the cuff not in 
approximately the same height as the height of the 
heart . 

Figure 4 is a simplified partially enlarged section 
view showing the cuff not in approximately the same 
heigth as the height of the heart. 

Figure 5 is an explanation showing the cuff in approxi- 
mately the same height as the height of the heart. 

Figure 6 is a partially enlarged side view showing the 
cuff in approximately the same heigth as the height of 
the heart . 

Figure 7 is a simplified partially enlarged section 
view showing the cuff in approximately the same heigth 
as the height of the heart . 

Figure 8 is a side view of the second embodiment of the 
present invention. 

Figure 9 is a side view of the third embodiment of the 
present invention . 

Figur 10 is an explanation showing the cuff of a 
hitherto example being in approximately the same height 
as the height of the heart. 
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Erxplana tion of ^hf> r'^ferenrft numeralg 

1 cuff 

2 height adjusting means 

3 reference member 

4 photosensor means 

5 indicat ing;:'. member v.y. | 

6 light generating part . |- 

7 light receiving part 1 
11a light passage part i 
lib cutoff part 

21 fixed part 

23 reference part 

X heart 

Y necessary part 



